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Clause is important because it's time to
begin phasing out the most unsafe pesti-
cides on the market and provide the right
kinds of incentives for safer biological
alternatives. "We are looking for an oppor-
tunity to influence pesticide legislation
reform, so five or ten or twenty years from
now, farmers are not limited to the same
pesticides their parents and grandparents
were using," he says. "We can do better
than that."
The agricultural community believes it is
doing better than that. Will Carpenter, for-
mer vice president and general manager of
Monsanto Agricultural Company, says that
advances in biotechnology, coupled with
integrated pest management strategies, are
allowing great strides in reducing pesticide
usage. "Within 5 to 10 years, the two biggest
uses of insecticides in this country will drop
precipitously," he says. "This is due to our
ability to genetically vaccinate cotton and
corn plants with a gene from a disease
microbe. The insect eats the plant leaves, gets
sick, and stops feeding." Carpenter contin-
ues, "Also, farmers are shifting to no-till/con-
servation tillage in greatly increasing num-
bers. This practice reduces soil erosion to 1%
ofwhat it once was, so pesticides stay in the
soil on site, where they belong, instead of
running into ourreservoirs.
Meanwhile, the worldwide agri-
cultural industry shoulders the
responsibility of providing an ade-
quate supply of food for millions of
people in the world each day.
Carpenter says pesticides are neces-
sary if these goals are to be met.
Carpenter opposes strict government
regulations-especially when they
are as old as Delaney. "I like to think
we can do without them," he says.
At present, the Delaney Clause
stands while alternative legislation is
stalled at various stages in Congress.
Whatever decision Congress reaches
regarding the Delaney Clause, most partic-
ipants in the debate agree that the major
objective must continue to be protection of
public health, especially children's health.
Milk May Do a Body Good
Researchers in Sweden have isolated asub-
stance from human milk that destroys can-
cer cells while leaving healthy cells unaf-
fected. The research, published in the
August 15 issue ofthe Proceedings ofthe
NationalAcademy ofSciences, maystimu-
late a new approach to developing antitu-
mor drugs and suggests that breastfeeding
may playyet another important role in
infant health.
The discovery grew out ofa serendipi-
tous observation made by Anders
Hakansson, a graduate student in clinical
immunology at Lund University in
Sweden. HAkansson originally set out to
study how milk affects the attachment of
pathogenic bacteria to lung cells, an
important step in the disease process. Like
many investigators, he used malignant, or
transformed, lung cells in his experiment
because these can be cultured more easily
in vitro than normal cells. When the malig-
nant cells were exposed to milk, the cells
died. This observation stimulated further
research by Hikansson and collaborators at
Lund University and at the Karolinska
Institute in Stockholm.
The investigators isolated the active
component of milk, the common milk
protein lactalbumin. For reasons not
understood, the cytotoxic effect was not
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Recent reports in both the scientific and the popular press have focused attention on the
potential hazards ofradon exposure in homes. In the June 7 issue ofthe Journal ofthe
Xaional CancerInstitute, Jay Lubin and colleagues published an extensive analysis of 11
studies ofradon-exposed mine workers that demonstrates that radon exposure in homes
may account for as many as 14,400
lungcancerdeaths peryear. A research
article in this issue of EHP suggests
that EPA figures may overestimate
radon risks by failing to account for
residential mobility (see p. 1144).
The Radon Home Page (http://sedwww.cr.usgs.gov:8080/radon/radonhome.html),
created by the United States Geological Survey (USGS), part ofthe Department ofthe
Interior, provides information for citizens and scientists on basic and applied research on
geologyandgeochemistry ofradon in rocks, soils, andwater.
Radon gas results from the natural breakdown of uranium in soil, rock, and water.
Although levels ofradonvaryfrom placetoplace, high levels ofindoor radon are found in
every state. People ay feel especially vulnerable to radon exposure because humans are
unable, via their own senses, to detect radon. The Radon Home Page provides ameans of
becoming better educated about radon and oflearning how to reduce potential radon
risks. In addition to basicinformation on radon in thegeologic environment, thesitepro-
vides a hyperlink to The Citizen's Guide to Radon and other consumer publications on
radon from the EPA, aswell as alistofradon-related publications.
The Radon Home Page contains ahyperlink to two maps describing radon potential
bystateandbyEPAregion. Moredetailedinformation maybeobtained from USGS geo-
logic radon potential books (which can be ordered from the USGS or obtained from a
local library). These reports describe the geology, soils, radioactivity, generalized housing
construction characteristics, and other relevant information, and include discussions of
the geologic factors controlling radon potential in each state. The site also describes the
High Radon Homes Project, which is a coopera-
tive effort of the USGS, the EPA, the
Department of Energy, and Lawrence Berkeley
National Laboratory that aims to develop a
model for identifying the proportion ofhomes in
an area where occupants are suffering high expo-
sures (occupant exposure exceed the occupation-
a radiation limit of20 picocuries per liter) to
radon decayproducts. Information from thispro-
ject will be used to convey information to the
public on high radon areas, assist homeowners in
testing and remediation, develop procedures and
codes for newconstruction, and confirm scientif-
Ic invesitns in hg radon areas. Such information, coupledwith epidemiologic stud-
ies, may also be useful in determining the cancer risk associated with high residential
exposures to radon.
For research scientists, The Radon Home Page includes a section on basic and
applied geographic radon research. Hyperlinks in this section take the user to abstracts of
currentwork in fault and shear zones in the eastern United States, glacial deposits ofthe
upperMidwest, andterrestrial gammaradioactivityofthecontiguous UnitedStates.
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produced by single protein molecules but
by aggregates of two or more molecules,
called multimeric lactalbumin (MAL).
Research on other cell types demonstrated
that the effect of MAL was selective-in
addition to tumor cells, lymphoid and
embryonic cells were also killed, while
mature normal cells of lung epithelium
and solid organs were left unharmed.
Moreover, the investigators noted that the
antitumor property of human milk is not
shared by bovine milk, which lacks the
ability to form aggregates ofthe protein.
Although animal experiments using
MAL are planned, Hakansson emphasizes
that MAL is not a cancer cure. "We don't
know anything about the in vivo effects of
the protein, or ifthis will work as an anti-
cancer drug," he said. In fact, Hakansson
feels the real significance ofhis observation
may be another line ofresearch it has stim-
ulated-the elucidation of the mechanism
bywhich MAL destroys tumor cells.
The researchers found that MAL
destroys tumor cells by inducing the
process ofapoptosis, the sequence ofgenet-
ically programmed steps by which cells self-
destruct. Apoptosis can occur naturally at
the end ofa cell's life or when a cell is dis-
eased and "sacrifices itself' to prevent the
spread ofdisease. In many diseases, howev-
er, the mechanism that initiates apoptosis
malfunctions. "In about 50% of tumors,
the cancer cells cannot undergo apoptosis,"
Hakansson observes. "The cells have inacti-
vated the pathway [for apoptosis], so they
live longer than they're supposed to. This is
a mechanism of cancer. The interesting
part ofthis study is that we can perhaps get
past this inactivation and still induce apop-
tosis in these cells," he said.
"This is a unique observation that could
have good potential in the design of new
antitumor agents," comments Kathryn
Rich, assistant professor of pathology and
ophthalmology at the University of
Southern California, whose research focuses
on apoptosis in neurons. One of the goals
of apoptosis research, Rich observes, is to
"use this normal physiological process as a
weapon against the cancer cell." Unraveling
the apoptotic pathways in cancer cells could
lead to design of antitumor agents that
would switch on apoptosis, thereby killing
cancer cells. An important finding of the
Swedish study, Rich adds, is the selectivity
of MAL's effects. "Most other external
agents tend to kill both normal and tumor
cells. Understanding why tumor cells are
sensitive [to MAL] and why normal gut
epithelial cells are resistant . . . could be
very promising."
According to Charles Isaacs, director of
the Laboratory ofProtein Chemistry at the
New York State Institute for Basic
Research, the new study is also important
because it suggests that breastfeeding plays
a previously unrecognized role in infant
development. He notes that while it has
long been known that human milk pro-
vides excellent nutrition and protection
against infection, a possible role in regulat-
ing cell growth has been hypothesized but
never demonstrated. "This study suggests
that yes, maybe some of the baby's cells
can be affected because there are com-
pounds in milk that induce apoptosis,"
Isaacs said. "It's possible that MAL has an
effect on cells in the baby's gastrointestinal
tract and also on the baby's own lympho-
cytes." Cautioning that further testing is
needed to see if the same effects can be
observed in vivo, Isaccs adds that the study
could stimulate research to find other sub-
stances in milk that regulate cell growth.
Why would milk contain a substance
that destroys tumor cells? The answer is
uncertain, but may lie in another ofMAL's
effects-it destroys not only tumor cells,
but immature cells as well. Hakansson
speculates that this selective cytotoxicity
may play a role in controlling populations
of maturing cells in the infant's gastroin-
testinal tract. Controlling the growth of
immature cells may, in fact, be the primary
function of MAL, and its effects on tumor
cells may be secondary. Hakansson notes,
"Cancer cells also have a very immature
cell phenotype, so [that may be the reason]
they are also affected." He adds, "It is not
strange that milk has effects other than just
nutrition. We see now that it has some
control over cell proliferation and cell
death."
TRI Troubles
In a move to prevent Republican lawmakers from weakening environmental laws
through amendments tacked onto the budget bills, President Clinton signed an execu-
tive order August 8 requiring companies that contract with the federal government to
report their releases oftoxic chemicals.
The impetus for the order was 1 of 18 amendments to the House appropriations
bill for the EPA. This rider would prohibit the EPA from requiring manufacturing
plants to report new data to the Toxics Release Inventory (TRI) of the 1986
Emergency Planning and Community Right-to-Know Act for any reason not already
in the law. The TRI contains emission reports of23,000 companies on 651 chemicals.
EPA Administrator Carol Browner said that the rider "essentially limits my ability to
guarantee that the people ofthis countrywill know about toxic chemicals in their com-
munities."
Although the executive order applies only to those firms doing business with the
federal government and would not exempt any company already reporting to the TRI,
it would effectively limit the EPA's proposed toxic use inventory-a system that would
include not only toxic emissions, but also toxic chemicals entering a plant's process.
Many industry groups, including chemical manufacturers, already question the effec-
tiveness ofthe TRI and are lobbying against the new inventory.
And there may be some evidence to support industry claims that TRI data do not
provide the most relevant information in terms of risk from chemical exposures.
Researcher Reid Lea and colleagues at the University ofNew Orleans developed a sys-
tem forweighing the riskoftoxic exposure to humans and the environment and used it
to analyze TRI data for Louisiana. They found that the amount ofa chemical released
into the environment does not necessarily correlate with the extent of the danger it
poses. In their paper, "Comparative Risk Analysis ofTRI Data as an Environmental
Indicator-A Louisiana Case Study," presented at the Air & Waste Management
Association's 88th Annual Meeting, the researchers wrote, "The traditional method of
analyzing the TRI data fails to address the true concerns about chemical emission to
the environment."
New Clues to Cell Death
Two groups of scientists have indepen-
dently identified an important trigger in
apoptosis, the complex sequence of events
that causes cells to self-destruct. The find-
ing raises the possibility of developing
drugs that could selectively induce or
inhibit apoptosis.
The trigger, a protease, or enzyme that
cleaves other proteins, was recently identi-
fied by Donald W. Nicholson at the
Merck Frosst Centre for Therapeutic
Research in Quebec, Muneesh Tewari at
the University of Michigan Medical
School, and their collaborators. In the July
6 issue of Nature, Nicholson and col-
leagues named the protease apopain. In the
June 2 issue of Cell, Tewari's group named
it "Yama" after the Hindu god of death.
The authors believe Yama/apopain is a cru-
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